gg                                V. The Third Period.
Sato's Kongenki of 1666 is particularly noteworthy as being the first Japanese treatise in which the "Celestial element" method in algebra, as set forth in the Suan-hsiao Chi-meng, * is successfully used. Some of the problems given by him require the solution of numerical equations of degree as high as the sixth, and it is here that Sato shows his advance over his predecessors. The numerical quadratic had been solved in Japan before his time, and even certain numerical cubics, but Sato was the first to carry this method of solution to equations of higher degree. In spite of the fact that he knew the principle, Sato showed little desire to carry it out, however, so that it was left to his successor to make more widely known the Chinese method and to show its great possibilities.
This successor was Sawaguchi Kazuyuki,2 a pupil of Taka-hara Kisshu, and afterwards a pupil of the great Seki. In 1670 Sawaguchi wrote the Kokon Sampo-ki, the "Old and New Methods of Mathematics1'. The work consists of seven books, the first three of which contain the ordinary mathematical work of the time, and the next three a solution by means of equations of the problems proposed by Sato. 3 He also followed Nozawa in attempting to use a crude calculus (Fig. 27) somewhat like that known to Cavalieri. Sawaguchi was for a time a retainer of Lord Seki Bingo-no-Kami, but through some fault of his own he lost the position and the closing years of his life were spent in obscurity.4
Sawaguchi's solutions of Sato's problems are not given in full. The equations are stated, but these are followed by the answers only. An equation of the first degree is called a kijo shiki, "divisional expression", inasmuch as only division is needed in its solution, of course after the transposition and
* See p. 48.
2  In later years he seems, according to the Stories told by Araki, to have changed his name to Goto Kakubei, although other writers take the two to be distinct personages.
3  It should also be mentioned that a similar use of equations is found in Sugiyama Teiji's work that appeared in the same year.
4  The Stories told by Araki.